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(g) Method for diagnosing cancer and phamiaceutical composition. 



(g?) A method for diagnosing cancer, which com- 
prises reacting an antlcathepsin E antibody or 
an antiprocathepsin E antibody with a sample 
and detecting a complex of the antibody with 
cathepsin E or procathepsin E In the sample. 
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TTie present invention relates to diagnosis of can- 
cer and a pharmaceutical composition. More particu- 
larly, it relates to a method for detecting cancer by 

ceutical product theiBfbr. 

Heretofore, as a cancer marlcer. of which the re- 
lation with cancer has been made dearand which has 
eeen used as an index for cancer diagnosis, there has 
been a substance produced by cancer cells (tumor- 

SU^'t TJ"^^ " (carclnoembryonic 
antigen) or AFP (a-fetoprotein). or a substance pro- 
duced by a biogenic body in response to formation of 
cancer (reactant to tumor) such as acute phase reao- 
tant As one of conventionai methods forcancer diao- 
nosis. diagnosis of cancer has been conducted by 
quantrfying the cancer marker in blood or in urine by 
tiA (enzyme immunoassay) or by RIA (radio immu- 
noassay) or by conducting tissue staining, by means 
of an antibody to such a cancer marker. 

Such conventional cancermarkere. whether they 
are tumor-produced markers or reactants to tumora 
are substances differing only in their quantities as be^ 
tween cancerous cells and non-cancerous ceHs, and 

ri^!lf'!^?'^!iu^*'^*'^'f'**»"y«PP«^"9onlyin 
cancer cells. Therefore, they can not necessarily be 
regarded as markers specific to cancer. Accordingly 
in a diagnosis employing an antibody to such a corh 
ventional cancer marker, the amount of an antigen 
(cancer marker substance) in blood or in urine is 

a cancer patient, and the results are compared to de- 
termine a value (cut-off value) at which the healthy 

Tl '"^ P^"^"' ^ distinguished, 
so that If the amount of the antigen exceeding such 
a value is detected in blood or in urine, the possibility 
Of cancer may be pointed out. 

Thus, conventional cancer markers are sub- 
stances which may be produced not only by cancer 
cells but also by non-cancer cells, and the determina- 
tion of the amount of the antigen as the standard for 
cancer diagnosis is optional. For these reasons, in 
the conventional cancer diagnosis, a pseudo-positive 
or pseudo-negative result can not be avoided 

It IS an object of the present invention to provide 
a diagnostic method employing a cancer marker spe- 
cifically produced by cancer cells and a pharmaceut- 
ical compositions relating thereto. 

The present Inventors have discovered that no 
cathepsin E is produced by normal cells, and cathe- 
psin Eis produced by cancerous cells for the first 
time Tlie present invention has been accomplished 
on the basis of this discovery. 

Namely, the present invention provides a method 
for diagnosing cancer, which comprises reacting an 
anticathepsin E antibody oran antiprocathepsin E an- 
tibody with a sample and detecting a complex of the 
antibody with cathepsin E or procathepsin E in the 
sample. 



■^"^.P'fisentinventlon also provides a method for 
diagnosing cancer, which comprises reacting cathe- 

anS E as an antigen with a sample 

■ SIiT?K °' ^" antiprocathepsin E anti- 

body in the sample. 

Further, the present invention provides a method 
for dagnosmg cancer, which comprises reacting DNA 

io Z^J" T"'^ *^ "^"^""^"S -"RNA of cathe- 
10 psin E. with a sample and detecting a hybridization 

trsCe^'""^"''^"^^'''^^"'-^^'"^'" 

virt« r 'i?^ P'^*"' '"mention pro- 

15 l!!'''''^™*'*"'''=^'«''"P«»W«'nfordiagnosingor 
Which contains an anticathepsin E 
antibody or an antiprocathepsin E antibody as an ac- 
tive ingredient. 

In the accompanying drawings: 

Figure 1 is a view showing the results of the im- 

20 ™nologi«| staining of a human pancroaticcanc^ 
twsue in Example 2. 

Figure 2 is a view showing the results of the hn- 
munological staining of a hamster pancreatfe cancer 
bssue in Example 2. 

25 ^ Figure 3 is a view showing the results of the im- 

Figure 4 is a view showing the results of the im- 
munological staining of a hamster normal pancreatic 
-tissue-in-Example-2r 



H-».? ! P'®*®'* ^ described in 

detarf with reference to the preferred embodiments 
Cathepsin E is an aspartic protease whksh exists 
35 Iff '"""'^^ epithelium cells, urinary bladder 
S ■ "^'""^ 'P'^^" "lis, lung cells, er- 
ythrocytes and lymphocytes such as macrophage 
and It B present usually in the form of a dlmerconsL- 
rnnn«^° monomers with a molecular weight of 
40,000 bonded by a disulfWe bond. (Barrett. A J et 

209-248. 1977. North-Holland. Amsterdam. Kay. J ei 
ai. Proteases. Plenum Press. New York) . The amino 
acid sequences and the nucleotide sequence of cath- 
« ?l? I and procathepsin E are disclosed in Azuma 

TRY. Vol. 264. No. 28. pp. 16748-1 6753 (1989). Cath- 
epsin E consists of 343 amino acids, and procathe- 
psin E has 36 amino acids linked before the amino 
acid sequence of cathepsin E. 

so Cathepsin Eis present only in the cell sb-uctures 
of norn^l cells and will not be secreted out of the cells 
(Samloff. \.M. et al.. Gastroenterology. Vol. 93 p 77. 

K :!^^?'..'*^^"''"°"®^^®"°'yetclearlyundeJstood. 
""t'l'sbelievedthatcathepslnEisrelatedtothemet: 
55 abolic turnover of proteins in the cells and to the au- 
toctesia of ^lis due to aging of the cells (Yamamoto. 
K. etal.. J. Biochem. Vol. 105. p. 114-119, 1989) 
In the pancreas, cathepsin E is not produced by 
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normal cells and Is produced for the first time by can- 
cerous cells. Namely, this Indicates that at least so far 
as the pancreas Is concerned, cathepsin E will be a 
marker specific to cancer and capable of accurately 
diagnosing cancer. In normal cells of the liver, brain, 
adrenal, spermary, etc., no cathepsin has been de- 
tected (HIdeakI Sakal, etal., Biochimica et Blophysica 
Acta., Vol. 991, p. 367-375, 1989), but It is conceiv- 
able that also in these organs, cathepsin E is pro- 
duced by cancerous cells. Because, the phenomenon 
that cathepsin E is produced specifically by the can- 
cerous cells of the pancreas, is assumed to be de- 
rived from a change in the metabolism within the cells 
or from a change in the control of gene expression 
due to the change of normal cells to cancerous cells. 
At least a part of such changes Is considered to occur 
commonly to cancerous cells. Accordingly, it is possi- 
ble to diagnose cancer by detecting cathepsin E. 

Further, with respect to certain cancer cells, a 
phenomenon has been observed such that localiza- 
tion of cathepsin E in the cells changes (T. Saku etal., 
Gut., Vol. 31 , p. 1250-1255, 1 990). This indicates that 
the transport route of the protein synthesized in the 
cells has changed due to transformation of cells. 
Thus, it is considered that cathepsin E which is usur 
ally present only in the cells in the case of normal 
celts, is secreted out of t he cells in t he case of cancer 
cells. In such a case, an antlcathepsin E antibody may 
appear in.the biogenic body.Thus, it.is possible to di- 
agnose cancer Dy detecting tne anticatnepsin tTanli" 
body. 

Human cathepsin E may be obtained, for exanv 
ple, by extracting cathepsin E from e.g. the above- 
mentioned normal cells. Otherwise, human cathe- 
psin E or prehuman cathepsin E may be recovered by 
purification from the supernatant of culture of e.g. Es- 
cherichia coll, yeast or animal cells transformed by 
cathepsin E expression plasmids to produce cathe- 
psin E, or from the cultured cells. Of course, it may not 
be necessary to use the human cathepsin E protein 
in Its entirety as the antigen. Namely, a part of the 
amino acid sequence thereof may be artificially syn- 
thesized in the form of a peptide, which may be used 
as the antigen, orafiragmented cathepsin E may also 
be employed. 

As the antibody to cathepsin E, a monoclonal an- 
tibody or a polyclonal antibody may be used in the 
present invention. The polyclonal antibody may be ob- 
tained from a serum of an animal such as a rabbit by 
immunizing the animal using purified human cathe- 
psin E as the antigen. The monoclonal antibody can 
be obtained by a conventional method, or it may be 
obtained by recently developed antibody gene engin- 
eering. 

In the present invention, cathepsin E in a sample 
can be detected by reacting an antibody thereto and 
detecting a complex as the reaction product. To facil- 
itate the detection, it is advisable that a iabei such as 
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an enzyme, a radioactive substance or a fluorescent 
substance is preliminarily bonded to the antibody. In- 
versely, an antlcathepsin E antibody in a sample may 
be detected by reacting cathepsin E thereto and de- 

5 tecting a complex as the reaction product Also in this 
case, it Is advisable that a label such as an enzyme, 
a radioactive substance or a fluorescent substance is 
preliminarily bonded to cathepsin E. 

As the sample to be measured, it Is possible to 

10 employ fragments of tissues of various organs, blood 
serum, urine, pancreatic juice, gastric juice or other 
biogenic liquid components. When a fragment of tis- 
sue is used as the sample, the tissue fragment of an 
organ prepared in accordance with a conventional 

15 method, is subjected to imnmnological staining by 
means of an antlcathepsin E antibody, whereupon 
formation of cancer will be judged by observing the 
presence or absence of the expression of cathepsin 
E. 

20 In a case where the sample is a biogenic liquid 

component, it is possible to diagnose cancer by de- 
tecting cathepsin E by means of an antlcathepsin E 
antibody by a conventional measuring method such 
as a sandwich EIA method, a competition method, an 

25 agglutination reaction method or a western blotting 
method. Further, when cathepsin E which is normally 
not secreted out of cells, is secreted from cancerous 
cells, an anticathepsin E antibody will be formed in 
the body. In sudva case, jt_js possible to diagnose 

30 cancerijy"detecting-an-anticathepsirrE-antibody-by- 
means of cathepsin E by a conventional measuring 
method such as a sandwich method, a competition 
method, an agglutination reaction method or a west- 
ern blotting method. 

35 Further, in the present invention, for detecting 

cathepsin E for the diagnosis of cancer, it is possible 
to employ not only a method wherein cathepsin E is 
detected as a protein, but also a method wherein 
mRNAof cathepsin E is detected. Namely, a sample 

40 is reacted with DNA or RNA hybridizable with mRNA 
of cathepsin £, whereupon a hybridization product of 
DNA or RNA with mRNAof cathepsin E In the sample, 
may be detected. As the method for detecting mRNA, 
an in situ hybridization method, a northern blotting 

45 method or a PGR method may, for example, be men- 
tioned. 

The present invention also provides a pharma- 
ceutical composition for diagnosing or treating can- 
cer, which contains an anticathepsin E antibody or an 

50 antiprocathepsin E antibody as an active Ingredient. 
As the pharmaceutical composition for diagnosing 
cancer, a measurement kit for e.g. a sandwich EIA 
method, a competition method or an agglutination re- 
action method, may, for example, be mentioned. As 

55 the pharmaceutical composition for treating cancer, a 
composition for missile treatment having a toxin or a 
drug bonded to the antibody, may, for example, be 
mentioned. 
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in the foregoing, the present invention has been 
described with respect to cathepsin E. However, pro- 
cathepsin E as its precursor can also be used in the 
same manner as cathepsin E for the diagnostic meth- 
od of the present invention as well as for the pharma- 
ceutical composition for diagnosing or treating cancer 
of the present invention. 

The present invention has made the relation clear 
between cancer and cathepsin E or procathepsin E. 
the relation of which with cancer has not been known 
before, and it Is capable of presenting a new method 
for diagnosing cancer. Further, it is capable of pre- 
senting a new pharmaceutical composition for diag- 
nosing or treating cancer, based on the relation with 
cancer. 

Now, the present invention will be described in 
further detail with reference to Examples. However, it 
should be understood that the present Invention is by 
no means restricted by such specific Examples. 

EXAMPLE 1 

Induction of experimental cancer emplovino hamsfpr 

A method for Inducing cancer experimentally in 
the pancreas of a hamster is disclosed In detail by 
Parviz Pour et al., J. NATL CANCER INST. Vol. 58 
No. 5, p. 1449-1453, 1977 and by Osamu Ishikawa et 
al., Nisshogai Kaishi. Vol. 20, No. 9, p. 2147-2152 
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tal cancer was produced in the pancreas of a hamster. 

Namely, to a golden hamster of 8 weeks old. BOP 
(N-nitrosobis (2-oxopropyI)amine. dissolved in 0.5 ml 
of a 0.9% sodium chloride aqueous solution was ad- 
ministered by hypodermic injection once a week In an 
amount of 5 mg per kg of the body weight. By this 
method, pancreatic cancer was developed at a high 
rate of about 80% after 30 to 40 weeks from the Ini- 
tiation of the administration of BOP. 

EXAMPLE 2 

Immunologic al staining of the pancreatic cancer 
tissue by me ans of an antlcathepsin E blood se rum 
and the results thereof ' ' 

The antlcathepsin E blood serum was obtained 
by Immunizing a rabbit with a purified standaitl prod- 
uct of cathepsin E in accordance with a conventional 
method, as disclosed by Saku T et ah. J. Biochem 
(Tokyo) 110, 956-964 (1991). 

The preparation and purification of the standard 
product of cathepsin E were conducted In accordance 
with Yamamoto K. etal., Biochem. Blophys. Acta 790 
208-228(1984). ' 

Immunological staining of human pancreatic can- 
cer, normal pancreas of human, normal pancreas of 
a hamster and the pancreatic cancer induced in Ex- 



ample 1 , was conducted by means of Hystf Ine SAB- 
PO (R) kit (manufactured by Nichlrei) in accordance 
with the method described in the attachment to the 
kit. Namely, the tissues obtained In accordance with 
a conventional method from the normal and cancer- 
ous human pancreas or hamster pancreas, respec- 
tively, were fixed with a 10% buffer formalin. The 
fixed tissues were embedded In paraffin and sec- 
tioned to obtain sections of from 4 to 6 urn. which were 
fixed on slide glass with 0.02% poIy-L-Iysin. 

The slide glass thus prepared was subjected to 
paraffin removal treatment and then treated with 
blocking reagents I and II. For the treatment with the 
blocking reagent I. the operation method mentions 
about treatment with a 3% hydrogen peroxide aqu- 
ecus solution, but in this Example, a hydrogen perox- 
ide aqueous solution diluted to 0.3% with methanol 
was used instead of the 3% hydrogen peroxide aqu- 
eous solution. The reactive component contained In 
blocking reagent II Is 10% goat normal serum. 

In addition to such reactive components, the 
blocking reagents may contain additives (such as 
preservatives). These blocking agents are used to 
prevent extra reactions other than the detection reac- 
tion. 

After the above operation, an anticathepsin E 
rabbit blood serum diluted 1.000 times with a 0.01 M 
phosphate buffer physiological saline solution as the 
first antibody and a blotin-labeled antirabbit IgG anti- 
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sue sections fbced to the slide glass. After the reac- 
tion with the first and second antibodies, a peroxi- 
dase-labeled streptoabidin was added and reacted, 
and a color developing agent constituting a substrate 
for peroxklase was added and further reacted, to de- 
velop e color showing the presence of a peroxidase, 
and the developed color was detected. 

After the above operation, a positive reaction was 
observed by an optical microscope. With the human 
normal pancreatic tissue in Figure 3 and with the nor- 
mal pancreatic tissue of the hamster In Figure 4 the 
tissues were found to be not stained, as Is evident 
from the drawings. However, in Figures 1 and 2. the 
pancreatic cancer tissues of human and hamster, re- 
spectively, were found to be stained. Thus, it is evi- 
dent that In human and hamster, no production of 
cathepsin E is observed in normal pancreatic cells, 
and cathepsin E is produced only In the cancer cells.' 
whereby diagnosis of cancer can be conducted. 

Claims 

1. A method for diagnosing cancer, which compris- 
es reacting an antibody to cathepsin E or proca- 
thepsin E with a sample and detecting a complex 
of the antibody with cathepsin E or procathepsin 
E in the sample, the presence of such complex 
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being indicative of the presence of cancer. 



2. A method for diagnosing cancer, which compris- 
es reacting cathepsin E or procathepsin E as an 
antigen with a sample and detecting a complex of 
the antigen with an antibody to cathepsin E or 
procathepsin E in the sample, the presence of 
such complex being indicative of the presence of 
cancer. 



10 



3. A method for diagnosing cancer, which compris- 
es reacting DNA or RNA capable of hybridizing 
with mRNA of cathepsin E, with a sample and de- 
tecting a hybridization product of DNA or RNA 
with mRNA of cathepsin E in the sample, the is 
presence of such hybridization product being In- 
dicative of the presence of cancer. 

4. A composition for diagnosing cancer, character- 
ised In that it comprises an anticathepsin E anti- 20 
body or an antiprocathepsin E antibody as an ac- 
tive ingredient 

5. A pharmaceutical composition for treating cancer 
characterised In that it comprises an anticathe- 25 
psin E antibody or an antiprocathepsin E antibody 

as an active ingredient 
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FIGURE I 
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FIGURE 3 
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FIGURE 4 



■ 










^ * ^ *) /'"^v /I o 

* o o / A» ^NTr-^ ^ o 


\\*» oV) 1 


3 

o 





BNSDCXID: <EP_0582477A1J_> 



'best available cof 



EP 0 582 477 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Ap(»Ucatlon Number 

EP 93 30 6204 




i 
s 



GUT 

vol. 31 , 1991 
pages 1250 - 1255 

T.SAKU ET AL. 'Cathepsins 0 and E in 
normal, metaplastic, dysplastic. and 
carcinomatous gastric tissue: an 
immunohistological study.' 

* the whole document * 

DIGESTIVE DISEASES ANd'sCIENCES 
vol. 33, no. 11 , November 1988 
pages 1466 - 1472 

I;^2J^i?I!^^ ^"^"■''S Proteinase 

in Gastric Cancer and Its Relationship to 
Pepsinogens I and II.' *^ 

* the vholB document * 



HUMAN PATHOLOGY 
vol. 21, no. 3 , 
pages 260 - 276 
R-FIOCCA ET AL. rwv 
-Co»ponefrt-of-Ga*tp4€-e4ft 



March 1990 
'The Foveolar Cell 



teerJ 



1,4 



1.4 



CU^mCATION OF THE 
*miCAT10N (laLCL5) 



G01N33/574 

C12Q1/68 

A61K39/295 



1.4 



Pages 260, 261,274,275. * 

GASTEROENTEROLOGY 

vol. 98, no. 6 , June 1990 

pages 1655 - 1665 

F.SESSA ET AL. 'Ductal Cancers of the 
Pancreas Frequently Express markers of 
Gasterointestinal Epithelial Cells,' 
* the whole document * 



-/- 



Ihe prcnat MRb itpeit bv been tewD up for ■!! daimi 



THE HAGUE 



27 October 1993 



1.4 



CATEGORY OF OTED DOCUMETOTS 

X : partiailuly relevant If taVen aloM 

Y : pafticuJariy relevant if combined with uoth« 

aocumeot of the san« categoiy 
A : tedmological bftckgroiind 
O : BOD-iirltttQ dlsdosun 
P : iatenaedintt docuncat 



ITCHNICAL FIELDS 
SEARCHED OnLCLSl 



GOIN 
C12Q 
C07K 



HITCHEN, C 



T : thflory or principle underlying the inv«ntioa 
i. : earlicf patat dootoiettt, but puhUsbed on. nr 

after the filing date 
D : docancnt dted in the upUcaUon 
L : dociUBttt dted fbr oth« msotts 



10 



BNSDOCID: <EP ^05a2477A1 J_> 



BEST AVAILABLE CO? 



EP 0 582 477 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppUcatioD NiinlMr 

EP 93 30 6204 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Y.P 



Ckalion of document with mdtcaiion, wbcrc appropriatei 
of rdcvaat pwwigCT 



GASTEROENTEROLOGY 

vol. 102, no. 4 , April 1992 

page A370 

K.H.LAI ET AL. 'Iramunohistochemical 
staining of cathepsin E in digestive 
cancer.' 

* abstract * 

BIOCHEMICAL AND BIOPHYSICAL RESEARCH 
COMMUNICATIONS 

vol. 187, no. 3 , 30 September 1992 
pages 1401 - 1408 
S.TSUKADA ET AL. 'Tissue- and 
cell-cpecific control of guinea pig gene 
expression. ' 

* abstract * 

BIOCHEMICAL AND BIOPHYSICAL RESEARCH 
COMMUNICATIONS 

vol. 177, no. 3 , 28 June 1991 
pages 920 - 926 



N. P. BIRCH ET AL. 'homology cloning of 
aspartic proteases from an endocrine cell 
line using the polymerase chain reaction.' 
* abstract • 



Tlic present mrdi report has been tewn up for all 



THE HAGUE 



Rdevant 
to 



1.4 



Ma af cn^UUn •rtfet MiRfc 

27 October 1993 



CLASSmCATlON OF THE 
APWUCATION OotCLS) 



TECHNICAL FIELDS 
-SEARCHED OatCfcS^- 



HITCHEN, C 



CATEGORY OF CITED DO^MCNTS 

X : particularly relevant If taken alone 

Y : particularly relevant if combined vrilb another 

document of the same catcgoiy 
A ; technological background 
O : BOB-nrlttoi ilsdosnrt 
P ; intcnnodiate document 



T : theory or prindpli underlying th« invutioa 
E : earlier patent dooimeat, rat pubBsbed 00. or 

afl« the filing date 
D : docnmoit died in tb« application 
L : documat dttd lor other rcuons 

A : member of the tame patent ftmlfy, corresponding 



11 



BEST AVAILABLE CO' 



BNSDOCID: <EP ^058Z477A1_L> 



THIS PAGE BLANK (USPTP) 



